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ABSTRACT 

PURPOSE: To enhance the water resistance and durability of recorded matter 
by an ink jet printer and to keep high image quality for a long period of 
time. 

CONSTITUTION: In a recording sheet wherein a base material 1, a porous 
alumina hydrate layer 2 and a porous high-polymer layer 3 are laminated, a 
dye is fixed to the porous alumina hydrate layer 2 through the porous 
high-polymer layer 3 by an ink jet printer 
thereafter, the porous -high polymer layer 3 
transparent high-polymer film. 
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(54) INK JET RECORDING CARD, PRODUCTION THEREOF AND RECORDING MEDIUM 

(57)Abstract: 

PURPOSE: To provide a card recording a full-color image of high quality or 
character data, according to an ink jet system and excellent in abrasion resis 
tance, antistaining properties, water resistance, weatherability and 
preservability. 

CONSTITUTION: In the card like recording medium wherein a base material 
1, an alumina hydrate porous layer 2 and a resin porous layer 3 are laminated, 
an image is formed on the alumina hydrate porous layer 2 through the resin 
porous layer 2 by an ink jet printer and, thereafter, the resin porous layer 3 is 
densified to form a transparent resin film 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink-jet record type cards which have the hydrated-alumina porous layer by which a picture or alphabetic 
information was formed with the ink jet printer on the card-like base material, and have a transparent resin film on this 
hydrated-alumina porous layer 

[Claim 2] The ink-jet record type cards according to claim 1 whose aforementioned hydrated alumina is a boehmite 

[Claim 3] The ink-jet record type card according to claim 1 or 2 whose aforementioned transparent resin film is what is obtained 

by heat-treatment by precise-turning in a resin porous layer. 

[Claim 4] The manufacture method of an ink-jet record type card of having the process which forms a picture or alphabetic 
information in the aforementioned hydrated-alumina porous layer of the record medium equipped with the hydrated-alumina 
porous layer prepared on the base material and the aforementioned base material, and the resin porous layer prepared on the 
aforementioned hydrated-alumina porous layer with an ink jet printer, and the process which turns precisely by heat-treating the 
aforementioned resin porous layer after that, and forms a transparent resin film on the aforementioned hydrated-alumina porous 
layer. 

[Claim 5] The manufacture method of the ink-jet record type card according to claim 4 formed by the aforementioned resin 
porous layer's applying a resin latex, and drying. 

[Claim 6] The manufacture method of an ink-jet record type card according to claim 4 or 5 that the aforementioned resin porous 
layer contains the metallic-oxide particle. 

[Claim 7] The manufacture method of an ink-jet record type card according to claim 6 that the aforementioned metallic-oxide 
particle is a particle of a silica. 

[Claim 8] The manufacture method of the ink-jet record type card according to claim 4 formed by the aforementioned resin 
porous layer's applying the mixture of a resin latex and a silica sol, and drying. 

[Claim 9] The record medium of the ink-jet record type cards which have a hydrated-alumina porous layer on a base material, 
and have the resin porous layer which is ink permeability and can carry out the precise rarefaction by heat-treatment on this 
hydrated-alumina porous layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to ink-jet record type cards, the manufacture method of those, and its record 

medium. 

[0002] 

[Description of the Prior Art] Magnetic cards, such as a money card, a credit card, an ID card, a telephone card, an orange card, 
a commuter pass, and a bus card, etc. come to be widely used in large quantities with development of information processing 
technology, and it is just arrival of card society. Moreover, also in certificate cards, such as a personnel certificate and a 
membership card, it being full color and recording a photograph of his face etc. on a direct card is also increasing. 
[0003] In such cards, if an individual picture and individual alphabetic information are easily recordable on a card face, it is 
effective in respect of improvement in reliability or operating efficiency. Moreover, in prepaid cards, such as a telephone card, 
for the design card with an eye on increase of the added value by the individual design besides the usual card and improvement 
in fashionability to begin to spread widely, and to be able to publish a design card from fewer number of sheets is desired. 
Furthermore, the requests to full-color-izing are also mounting. 

[0004] As the character to these card top, and a recording method of image information, printing technology is mainly used. 
Although printing technology is suitable when it is high, the cost at the time of extensive printing is a low and picture quality also 
records a finite character and finite image information so much, it is unsuitable for recording a character and image information 
on a small number of card individually. Moreover, abrasion resistance and resistance to containination are required of the 
character and image information which were formed on the card, and the method which is wearing a front face by the bright film 
for the reason, the method of printing using ultraviolet-rays hardening ink, etc. are taken. 

[0005] On the other hand, development of the method of recording speedily the individual image information to a small number 
of card is furthered with development of non impact record technology in recent years. For example, in the magnetic commuter 
pass, to record the individual information on denomination simultaneously with record to a magnetic surface for the increase in 
efficiency of ticketing is desired, and application of a non impact recording method is considered and put in practical use. 
[0006] Thus, to put using and recording non impact record technology on a card medium in practical use, and to record not only 
alphabetic information but an individual full color picture about the content of record is desired. 

[0007] As a non impact recording method, an ink-jet recording method, the electrophotography method, the electrostatic imprint 
method, the hot printing method, the sensible-heat method, etc. are examined. In this, especially an ink-jet recording method is a 
method which the ink drop injected at high speed is made to adhere to a record medium, and records it from a nozzle, and it has 
the features, like printing noise with easy full-color-izing is low. 

[0008] In this ink-jet recording method, since the ink used contains a lot of solvents, in order to obtain the high depth of shade, it 
is necessary to use a lot of ink. Moreover, if the following drop is injected before the first drop is absorbed, since an ink drop is 
injected continuously, the beading phenomenon which an ink drop unites and the dot of ink joins will arise, and a picture will be 
confused. Therefore, it is required for the record medium for ink jet printers that the absorption capacity of ink should be large 
and the rate of absorption of ink should be high. 

[0009] However, since neither absorptivity sufficient with ordinary paper and an ordinary film, coloring nature nor resolution is 
obtained, the record medium which prepared the porous layer which consists of a hydrated alumina on the base material like 
JP,2-276670,A is proposed. If it records on such a record medium by the ink-jet recording method, it excels in the absorptivity of 
ink, and the fixing nature of coloring matter, and it is reported that a picture with high resolution is acquired. 
[0010] 

[Problem(s) to be Solved by the Invention] However, in an ink-jet recording method, since a character and image information are 
formed with the coloring matter of aquosity solvent fusibility, about the water resistance of a record object, and weatherability, it 
is not necessarily enough, and there is a possibility that problems, such as fading, may occur, in an environment by which a long 
exposure is carried out outdoors. Moreover, there is also a possibility that a hydrated-alumina porous layer may adsorb 
components other than ink, and a picture may become dirty. 

[001 1] Furthermore, although a beautiful picture is formed at the beginning when it records on a hydrated-alurnina porous layer 
by the ink-jet recording method, it may be become dirty from prolonged use that it is an operating condition like especially a 
card. Moreover, the hydrated-alumina porous layer itself may be worn out. 

[0012] The purpose of this invention has resolution and good coloring nature, and they are to offer the ink-jet record type cards 



1 of 4 



9/8/02 5:47 PM 



http://wNww4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 



excellent in water resistance, weatherability, resistance to contamination, and abrasion resistance, and the manufacture method of 

those. 

[0013] 

[Means for Solving the Problem] According to this invention, the ink-jet record type cards which have the hydrated-alumina 
porous layer by which a picture or alphabetic information was formed with the ink jet printer on the card-like base material, and 
have a transparent resin film on this alumina hydration matter layer are offered. 

[0014] Moreover, the manufacture method of an ink-jet record type card of having the process which forms a picture or 
alphabetic information in the aforementioned hyckated-alurnina porous layer of the record medium which was equipped with the 
hydrated-alumina porous layer prepared on the base material and the aforementioned base material and the resin porous layer 
prepared on the aforementioned hydrated-alumina porous layer according to this invention with an ink jet printer, and the process 
which turn precisely and form a transparent resin film on the aforementioned hydrated-alumina porous layer by heat-treating the 
aforementioned resin porous layer after that is offered. 

[0015] Moreover, according to this invention, it has a hydrated-alumina porous layer on a base material, and the record medium 
of the ink-jet record type cards which have the resin porous layer which is ink permeability and can carry out the precise 
rarefaction by heat-treatment on this hydrated-alumina porous layer is offered. 

[0016] Although it is not limited but various things can be used especially as a base material usedjj^this±iye ntion, plasti cs, 
such as paperc urrently us ed as a card material, and PVC (polyvinyl chloride), PET (polyeth ylene tele phthalate), is suita ble. 
Corona discharge processing, under-coat processing, etc. can also*be^eiSrmed inthese base materials for the purpose of raising 
the bond strength of a hydrated-alumina porous layer. 

[0017] A hydrated-alumina porous layer has the desirable composition which combined the hydrated alumina with the binder. 
Since it often adsorbs coloring matter alternatively as a hydrated alumina while absorptivity of a boehmite (alurninurn2 03 and 
nH2 O, n=l-1.5) is good, and a picture with it is acquired, it is desirable. [ the high depth of shade and ] [ clear ] 
[0018] Since the pore structure consists of pore with a radius of l-15nm substantially, and that pore volume is 0.3 - 1.0 cc/g has 
sufficient absorptivity and it is transparent, a hydrated-alumina porous layer is desirable. If the hydrated-alurnina porous layer 
which has the pore structure of this range is used, physical properties needed, such as the absorptivity of ink, can be given 
without spoiling the texture of a base material. Moreover, it is still more desirable if the average pore radius of a 
hycfrated-alurnina porous layer is the range which is 3-7nm. In addition, measurement of a pore volume distribution is based on a 
nitrogen adsorption-and-desorption method. 

[0019] In order to form the hydrated-alurnina porous layer which has the above pore structures, a binder is preferably added to 
an alumina sol and it considers as the shape of a slurry, and it can apply on a base material using a roll coater, an air knife coater, 
a blade coating rnachine, a rod coating machine, a bar coating machine, a comma coating machine, etc., and the method of drying 
can be adopted preferably. 

[0020] As a binder used for a hydrated-alumina porous layer, the organic substance, such as starch, its denaturation object, 
polyvinyl alcohol and its denaturation object, an SBR (butadiene-styrenerubber) latex, an NBR (acrylonitrile butadiene rubber) 
latex, a hydroxy cellulose, and a polyvinyl pyrrolidone, can be used. Since it has a possibility that the intensity of a 
hydrated-alumina porous layer may become inadequate when there is little amount of the binder used, and it has a possibility that 
the absorbed dose of ink and the amount of support of coloring matter may become low when there is conversely, about 5 - 50% 
of the weight of its hydrated alumina is desirable. [ too much ] 

[0021] If it is too thin, neither the absorbed dose of ink nor its amount of adsorption of coloring matter is enough, and since a 
possibility that only the low printed matter of the depth of shade may be obtained has the thickness of a hydrated-alumina porous 
layer, it is not desirable. Conversely, since the intensity of a porous layer falls or there is a possibility that transparency may 
decrease and the texture of a record object may be spoiled when too thick, it is not desirable. The thickness with a desirable 
hydrated-alurnina porous layer is 1-50 micrometers. 

[0022] The transparent resin film of this invention is formed on the above-mentioned hyckated-alumina porous layer, and covers 
a hydrated-alurnina porous layer. This transparent resin film raises the water resistance of the picture formed in the 
hydrated-alumina porous layer, weatherability, and resistance to contamination, and also raises the abrasion resistance of a 
hydrated-alurnina porous layer. Here, transparence means that the picture formed in the hydrated-alumina porous layer can 
observe through a resin film. Although it is desirable that it is colorlessness, you may color in order to give design nature. 
[0023] After forming a picture in a hydrated-alurnina porous layer with an ink jet printer as means forming of a transparent resin 
film using the record medium which formed the resin porous layer beforehand on the hydrated-alurnina porous layer on a base 
material, the method of turning precisely and forming a transparent resin film on a hydrated-alurnina porous layer is adopted by 
heat-treating a resin porous layer. 

[0024] In addition, although how to apply a paint etc., dry on a hydrated-alumina porous layer, and cover a hydrated-alurnina 
porous layer with a protection film is also considered as means forming of a transparent resin film after recording on a 
hydrated-alumina porous layer by the ink-jet recording method, it will become remarkable time and effort in this case. 
[0025] As for a resin porous layer, it is desirable to apply and dry and to form a macromolecule latex on a hydrated-alurnina 
porous layer. As a macromolecule latex, it is independent, or a PVC latex (salt villa tex), an SBR latex, an NBR latex, etc. can be 
mixed and used. 

[0026] As for a macromolecule latex, it is desirable that a mean particle diameter is 0.05-0.5 micrometers. When.the mean 
particle diameter of a m^romolecule-latex does no.tfulfil^^ and 
permeability is nojjormed, consequently enough, ink permeates, a hydrated-alurnina porous layer is not fixed to it,.and a desired^ 
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picture cannot be formed. When the mean particle diameter of a macromolecule latex excee ds 0.5 micrometers, the dot of ink 
bec omes uneven and there is a possibility that deteriorateni^quali^^f irnagemay_ arise. de sirable mean particle 
diameter of a macromo lecule"l afex is 0.08- 0.3 micrometers. 

[0027] AsTor the coat formation niinimum temperature of a macromolecule latex, it is desirable that it is in the range of 50-150 
degrees C. When the coat formation minimum temperature heats the paint film of a macromolecule latex, it is minimum 
temperature which can carry out [ coat ]-izing of this uniformly. In this invention, although it does not become a precise resin 
coat in order to make it a resin porous layer after applying a macromolecule latex, a grade with a fixed mechanical strength is 
expected to heat and dry on conditions which a latex particle combines. 

[0028] When coat formation temperature does not fulfill 50 degrees C, in case a macromolecule latex is applied on a 
hydrated-alumina porous layer and it dries, it is easy to form a precise coat, if it is difficult to obtain a porous resin layer and it 
tends to prevent this, the drying time will become long, and since it is not industrial, it is not desirable. Since it is necessary to 
make high heat treatment temperature after image formation and there is a problem of disassembly of a resin, the problem of 
coloring, a base material, or the heat conversion of coloring matter when the coat formation minimum temperature exceeds 150 
degrees C, it is not desirable. The more desirable coat formation minimum temperature is 55-130 degrees C. 
[0029] A resin porous layer can also be made to contain a metallic-oxide particle. Thus, since the beading-proof property at the 
time of recording with an ink jet printer improves remarkably and resolution improves when the metallic-oxide particle is 
distributing to the resin porous layer, it is desirable. As a metallic-oxide particle, a silica particle is used preferably. If a silica 
particle is used, transparency can be maintained when a resin porous layer is precisely turned by heat-treatment. 
[0030] In order to obtain the resin porous layer which the silica particle distributed, it is desirable to apply and dry and to form 
the mixture of a macromolecule latex and a silica sol on a hydrated-alumina porous layer. In this case, the effect to suppress also 
has that a crack generates a silica particle in the case of resin porous-layer formation. As for a silica sol, it is desirable that the 
mean particle diameter is 0.03 micrometers or more. It is because the good resin porous layer of the absorptivity of ink and 
permeability is not formed and a desired picture cannot be formed, when a mean particle diameter does not fulfill 0.03 
micrometers. 

[0031] As for the addition of a silica sol, it is desirable that it is 50 or less % of the weight at a solid-content equivalent weight 
rate to the resin in a porous layer. Since it is difficult to make it precise even if it heat-treats a resin porous layer when the 
addition of a silica sol exceeds 50 % of the weight, it is not desirable. The more desirable addition of a silica sol is 15 - 40 % of 
the weight at a solid-content equivalent weight rate. 

[0032] The thickness of a resin porous layer has desirable 0.3-5 micrometers, when thickness does not fulfill 0.3 micrometers, 
the effect of the water resistance when coat-izing, weatherability, and contamination-resistant improvement is enough — since 
there is a possibility of it not coming out and causing deterioration of the quality of image by the manifestation of the 
interference color, it is not desirable Since the absorptivity of ink falls, or quality of image deteriorates when a crack occurred 
and coat-izes or there are water resistance, weatherability, and a possibility that the effect of contamination-resistant 
improvement may no longer be acquired when thickness exceeds 5 micrometers, it is not desirable. More desirable thickness is 
0.5-3 micrometers. In addition, the same is said of the thickness of the resin porous layer which the silica particle distributed. 
[0033] Although there is especially no limit about the solid content of a macromolecule latex, the latex of 2.5 - 50% of the 
weight of a solid content can be used suitably. In addition, to a latex, you may add other macromolecule components with a 
binder operation, for example, the low latex of the coat formation niinimum temperature. 

[0034] Especially the method of application of a macromolecule latex is not restricted, but can use a roll coater, an air knife 
coater, a blade coating machine, a rod coating machine, a bar coating machine, a gravure coating machine, etc. In addition, the 
same is said of the method of application of the mixture of a macromolecule latex and a silica sol. Moreover, it is desirable to 
perform dryness at the temperature below the coat formation niinimum temperature of the macromolecule latex to be used. 
[0035] Thus, when a picture and alphabetic information are recorded on the record medium with which the hydrated-alumina 
porous layer and the resin porous layer were formed on the base material with the upper shell ink jet printer of a resin porous 
layer, an ink drop is first absorbed by the resin porous layer, and ink permeates to a hydrated-alumina porous layer through a 
resin porous layer gradually. Since the adsorptivity of a hydrated alumina of the coloring matter in ink is high, a 
hydrated-alumina porous layer is adsorbed alternatively and the coloring matter in ink discovers the high depth of shade. Thus, a 
picture and alphabetic information are substantially formed in a hydxated-alumina porous layer. 

[0036] Then, if it is made precise by heat-treating a resin porous layer, a resin porous layer will come to act as a protective coat 
of the coloring matter to which the transparent coat was formed and the hydrated-alumina porous layer was fixed. That what is 
necessary is just to perform heat treatment at the temperature more than the coat formation minimum temperature of a 
macromolecule latex, especially a heating means is not restricted but hot blast, an iron, a heating roller, etc. can be used for it. 
[0037] Water resistance, weatherability, and the resistance to contamination and abrasion resistance of a recording surface not 
only improve, but glossiness improves by forming a transparent resin film. Especially when glossiness improves and paper is 
used as a base material, improvement in quality of image is found. Moreover, when glossiness becomes high too much 
conversely and texture becomes bad like [ when plastic SUTCHIKKU smooth as a base material is used for example, ], lusterless 
processing can also be performed to a transparent resin film. 

[0038] When the record medium with which the hydrated-alumina porous layer and the resin porous layer were formed on the 
base material is larger than a card After forming a transparent resin film by heat-treatment, you may cut a record medium on each 
card. After forming a picture in a hydxated-alumina porous layer with an ink jet printer, a record medium may be cut in the size 
of each card, and a transparent resin film may be formed for every card by the afterbaking processing. The record medium with 
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which the hydrated-alumina porous layer and the resin porous layer were formed on the base material is first cut in the size of 
each card. Then, after forming a picture in the hydrated-alumina porous layer of each card with an ink jet printer, with heat 
treatment, a transparent resin film may be formed and it can choose suitably according to the kind of card, its presswork, etc. 
[0039] As cards to which this invention is applied, magnetic cards, such as certificate cards, such as a card, a personnel 
certificate, and a membership card, a money card, a credit card, an ID card, a telephone card, an orange card, a commuter pass, 
and a bus card, etc. are mentioned suitably. 

[0040] An example of the ink-jet record type cards to which this invention is applied is shown in drawing 1 . First, as shown in 
drawing 1 (A), the hydrated-alumina porous layer 2 is formed on a base material 1, next the resin porous layer 3 is formed on the 
hydrated-alumina porous layer 2, and a record medium is created. Then, a picture is formed in the hydrated-alumina porous layer 
2 through the resin porous layer 3 with an ink jet printer. Next, as shown in drawing 1 (B), it heat-treats, the resin porous layer 3 
is turned precisely, and the transparent resin film 4 is formed. Thus, the cards in which the transparent resin film 5 was formed 
even if it did not use a paint etc. after record, when the record medium with which the resin porous layer 3 was formed 
beforehand was used are obtained. 

[0041] Drawing 2 is a cross section for explaining other examples of the ink-jet record type cards to which this invention is 
applied. This example is the case where this invention is applied to magnetic cards, such as a money card, a credit card, an ID 
card, a telephone card, an orange card, a commuter pass, and a bus card. First, as shown in drawing 2 (A), the hydrated-alumina 
porous layer 2 is formed on the front face of the base material 1 which has a magnetic layer 4 at the rear face, next the resin 
porous layer 3 is formed on the hydrated-alumina porous layer 2, and a record medium is created. Then, a picture is formed in 
the hyckated-alumina porous layer 2 through the resin porous layer 3 with an ink jet printer. Next, as shown in drawing 2 (B), it 
heat-treats, the resin porous layer 3 is turned precisely, and the transparent resin film 4 is formed. 
[0042] 

[Function] In this invention, by forming a hydrated-alumina porous layer and a resin porous layer in a card side, it has the 

function which is full color and can record a quality picture and quality alphabetic information with an ink jet printer, and 

further, by heat-treating a resin porous layer, when it turns precisely and a transparent resin film covers a hydrated-alumina 

porous layer, the abrasion resistance of a card side, contamination-resistant improvement, and improvement in the shelf life of 

the recorded picture or alphabetic information can be aimed at easily simple. 

[0043] 

[Example] 

32g of 6.2 % of the weight solution of polyvinyl alcohol was mixed with alumina-sol of 18 % of the weight of solid contents 
compounded by hydrolysis and amalgam-decomposition method of example 1 aluminum alkoxide lOOg, and it considered as 
coating liquid. The amount of coating after dryness is this coating liquid on the polyethylene-terephthalate film (a white film, 
175-micrometer **) of A4 size 30 g/m2 Coating was carried out using the bar coating machine so that it might become. It 
heat-treated at 140 degrees C after dryness, and the sheet with which the hydrated-alumina porous layer was formed was 
obtained. Furthermore, on this sheet, it applied so that the SBR latex (Nippon Zeon Co., Ltd., tradename Nipol LX382) of 10 % 
of the weight of solid contents and a bar coating machine might be used and the thickness at the time of dryness might be set to 
1.5 micrometers, and it dried at 70 degrees C, and the record medium was obtained. 

[0044] The ink jet printer (iris company make) was used for this record medium, after recording beforehand the full color picture 
which read a photograph of his face and alphabetic information into card size, it heat-treated by hot blast (130 degrees C), the 
precise rarefaction of the resin porous layer was carried out, it judged in card size after that, and ink-jet record type cards were 
obtained. The ink-jet record type cards of this example have resolution and good coloring nature, and they were excellent in 
water resistance, weatherability, resistance to contamination, and abrasion resistance. 

[0045] The same coating liquid as example 2 example 1 is used, and the amount of coating at the time of dryness is 20 g/m2 on a 
white telephone card. It applied using the bar coating machine so that it might become, and it heat-treated at 140 degrees C after 
dryness. Furthermore, the mixture (the solid-content weight ratio 8:2, 10 % of the weight) of the SBR latex and sill KAZORU 
(KATAROIDO SI made from Catalyst Chemicals Industry -80 P) which were used in the example 1 was applied so that the 
thickness at the time of dryness might be set to 2 micrometers, and it dried at 80 degrees C. 

[0046] After recording a full color picture on this card medium with an ink jet printer (iris company make), it heat-treated by hot 
blast (130 degrees C), and the precise rarefaction of the resin porous layer containing a silica particle was carried out, and the 
test card of a telephone card was created. The telephone card of this example has resolution and good coloring nature, and they 
were excellent in water resistance, weatherability, resistance to contamination, and abrasion resistance. 
[0047] 

[Effect of the Invention] In the ink-jet record type cards of this invention, by recording quality and full color a picture and 
alphabetic information by the ink-jet recording method, the added value and fashionability by the individual design can be raised, 
and it can publish from fewer number of sheets. Moreover, abrasion resistance and resistance to contamination are given by 
formation of a transparent resin film outside water resistance and weatherability. Furthermore, the ink-jet record type cards of 
this invention can be formed easily simple by precise-turning and forming this transparent resin film by heat-treating a resin 
porous layer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] According to this invention, the ink-jet record type cards which have the hydrated-alumina 
porous layer by which a picture or alphabetic information was formed with the ink jet printer on the card-like base material, and 
have a transparent resin film on this alumina hydration matter layer are offered. 

[0014] Moreover, the manufacture method of an ink-jet record type card of having the process which forms a picture or 
alphabetic information in the aforementioned hydrated-alumina porous layer of the record medium which was equipped with the 
hydrated-alumina porous layer prepared on the base material and the aforementioned base material and the resin porous layer 
prepared on the aforementioned hydrated-alumina porous layer according to this invention with an ink jet printer, and the process 
which turn precisely and form a transparent resin film on the aforementioned hydrated-alumina porous layer by heat-treating the 
aforementioned resin porous layer after that is offered. 

[0015] Moreover, according to this invention, it has a hydrated-alumina porous layer on a base material, and the record medium 
of the ink-jet record type cards which have the resin porous layer which is ink permeability and can carry out the precise 
rarefaction by heat-treatment on this hydrated-alumina porous layer is offered. 

[0016] Although it is not limited but various things can be used especially as a base material used for this invention, plastics, 
such as paper currently used as a card material, and PVC (polyvinyl chloride), PET (polyethylene tele phthalate), is suitable. 
Corona discharge processing, under-coat processing, etc. can also be performed in these base materials for the purpose of raising 
the bond strength of a hydrated-alumina porous layer. 

[0017] A hydrated-alumina porous layer has the desirable composition which combined the hydrated alumina with the binder. 
Since it often adsorbs coloring matter alternatively as a hydrated alumina while absorptivity of a boehmite (aluminum2 03 and 
nH2 O, n=l-1.5) is good, and a picture with it is acquired, it is desirable. [ the high depth of shade and ] [ clear ] 
[0018] Since the pore structure consists of pore with a radius of 1-1 5nm substantially, and that pore volume is 0.3 - 1.0 cc/g has 
sufficient absorptivity and it is transparent, a hydrated-alumina porous layer is desirable. If the hydrated-alumina porous layer 
which has the pore structure of this range is used, physical properties needed, such as the absorptivity of ink, can be given 
without spoiling the texture of a base material. Moreover, it is still more desirable if the average pore radius of a 
hydrated-alumina porous layer is the range which is 3-7nm. In addition, measurement of a pore volume distribution is based on a 
nitrogen adsorphon-and-desorption method. 

[0019] In order to form the hydrated-alumina porous layer which has the above pore structures, a binder is preferably added to 
an alumina sol and it considers as the shape of a slurry, and it can apply on a base material using a roll coater, an air knife coater, 
a blade coating machine, a rod coating rrachine, a bar coating machine, a comma coating machine, etc., and the method of drying 
can be adopted preferably. 

[0020] As a binder used for a hydrated-alumina porous layer, the organic substance, such as starch, its denaturation object, 
polyvinyl alcohol and its denaturation object, an SBR (butadiene-styrenerubber) latex, an NBR (acrylonitrile butadiene rubber) 
latex, a hydroxy cellulose, and a polyvinyl pyrrolidone, can be used. Since it has a possibility that the intensity of a 
hydrated-alumina porous layer may become inadequate when there is little amount of the binder used, and it has a possibility that 
the absorbed dose of ink and the amount of support of coloring matter may become low when there is conversely, about 5 - 50% 
of the weight of its hydrated alumina is desirable. [ too much ] 

[0021] If it is too thin, neither the absorbed dose of ink nor its amount of adsorption of coloring matter is enough, and since a 
possibility that only the low printed matter of the depth of shade may be obtained has the thickness of a hydrated-alumina porous 
layer, it is not desirable. Conversely, since the intensity of a porous layer falls or there is a possibility that transparency may 
decrease and the texture of a record object may be spoiled when too thick, it is not desirable. The thickness with a desirable 
hydrated-alumina porous layer is 1-50 micrometers. 

[0022] The transparent resin film of this invention is formed on the above-mentioned hydrated-alumina porous layer, and covers 
a hydrated-alumina porous layer. This transparent resin film raises the water resistance of the picture formed in the 
hydrated-alumina porous layer, weatherability, and resistance to contamination, and also raises the abrasion resistance of a 
hydrated-alumina porous layer. Here, transparence means that the picture formed in the hydrated-alumina porous layer can 
observe through a resin film. Although it is desirable that it is colorlessness, you may color in order to give design nature. 
[0023] After forming a picture in a hydrated-alumina porous layer with an ink jet printer as means forming of a transparent resin 
film using the record medium which formed the resin porous layer beforehand on the hydrated-alumina porous layer on a base 
material, the method of turning precisely and forming a transparent resin film on a hydrated-alumina porous layer is adopted by 
heat-treating a resin porous layer. 
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[0024] In addition, although how to apply a paint etc., dry on a hydrated-alumina porous layer, and cover a hydrated-alurnina 
porous layer with a protection film is also considered as means forming of a transparent resin film after recording on a 
hydrated-alurnina porous layer by the ink-jet recording method, it will become remarkable time and effort in this case. 
[0025] As for a resin porous layer, it is desirable to apply and dry and to form a macromolecule latex on a hydrated-alumina 
porous layer. As a macromolecule latex, it is independent, or a PVC latex (salt villa tex), an SBR latex, an NBR latex, etc. can be 
mixed and used. 

[0026] As for a macromolecule latex, it is desirable that a mean particle diameter is 0.05-0.5 micrometers. When the mean 
particle diameter of a macromolecule latex does not fulfill 0.05 micrometers, the good porous layer of the absorptivity of ink and 
permeability is not formed, consequently enough, ink permeates, a hydrated-alumina porous layer is not fixed to it, and a desired 
picture cannot be formed. When the mean particle diameter of a macromolecule latex exceeds 0.5 micrometers, the dot of ink 
becomes uneven and there is a possibility that deterioration of quality of image may arise. The more desirable mean particle 
diameter of a macromolecule latex is 0.08-0.3 micrometers. 

[0027] As for the coat formation minimum temperature of a macromolecule latex, it is desirable that it is in the range of 50-150 
degrees C. When the coat formation rninimum temperature heats the paint film of a macromolecule latex, it is minimum 
temperature which can carry out [ coat ]-izing of this uniformly. In this invention, although it does not become a precise resin 
coat in order to make it a resin porous layer after applying a macromolecule latex, a grade with a fixed mechanical strength is 
expected to heat and dry on conditions which a latex particle combines. 

[0028] When coat formation temperature does not fulfill 50 degrees C, in case a macromolecule latex is applied on a 
hydrated-alumina porous layer and it dries, it is easy to form a precise coat, if it is difficult to obtain a porous resin layer and it 
tends to prevent this, the drying time will become long, and since it is not industrial, it is not desirable. Since it is necessary to 
make high heat treatment temperature after image formation and there is a problem of disassembly of a resin, the problem of 
coloring, a base material, or the heat conversion of coloring matter when the coat formation minimum temperature exceeds 150 
degrees C, it is not desirable. The more desirable coat formation minimum temperature is 55-130 degrees C. 
[0029] A resin porous layer can also be made to contain a metallic-oxide particle. Thus, since the beading-proof property at the 
time of recording with an ink jet printer improves remarkably and resolution improves when the metallic-oxide particle is 
distributing to the resin porous layer, it is desirable. As a metallic-oxide particle, a silica particle is used preferably. If a silica 
particle is used, transparency can be maintained when a resin porous layer is precisely turned by heat-treatment. 
[0030] In order to obtain the resin porous layer which the silica particle distributed, it is desirable to apply and dry and to form 
the mixture of a macromolecule latex and a silica sol on a hydrated-alurnina porous layer. In this case, the effect to suppress also 
has that a crack generates a silica particle in the case of resin porous-layer formation. As for a silica sol, it is desirable that the 
mean particle diameter is 0.03 micrometers or more. It is because the good resin porous layer of the absorptivity of ink and 
permeability is not formed and a desired picture cannot be formed, when a mean particle diameter does not fulfill 0.03 
micrometers. 

[0031] As for the addition of a silica sol, it is desirable that it is 50 or less % of the weight at a solid-content equivalent weight 
rate to the resin in a porous layer. Since it is difficult to make it precise even if it heat-treats a resin porous layer when the 
addition of a silica sol exceeds 50 % of the weight, it is not desirable. The more desirable addition of a silica sol is 15-40 % of 
the weight at a solid-content equivalent weight rate. 

[0032] The thickness of a resin porous layer has desirable 0.3-5 micrometers, when thickness does not fulfill 0.3 micrometers, 
the effect of the water resistance when coat-izing, weatherability, and contamination-resistant improvement is enough ~ since 
there is a possibility of it not coming out and causing deterioration of the quality of image by the manifestation of the 
interference color, it is not desirable Since the absorptivity of ink falls, or quality of image deteriorates when a crack occurred 
and coat-izes or there are water resistance, weatherability, and a possibility that the effect of contarnination-resistant 
improvement may no longer be acquired when thickness exceeds 5 micrometers, it is not desirable. More desirable thickness is 
0.5-3 micrometers. In addition, the same is said of the thickness of the resin porous layer which the silica particle distributed. 
[0033] Although there is especially no limit about the solid content of a macromolecule latex, the latex of 2.5 - 50% of the 
weight of a solid content can be used suitably. In addition, to a latex, you may add other macromolecule components with a 
binder operation, for example, the low latex of the coat formation minimum temperature. 

[0034] Especially the method of application of a macromolecule latex is not restricted, but can use a roll coater, an air knife 
coater, a blade coating machine, a rod coating machine, a bar coating machine, a gravure coating machine, etc. In addition, the 
same is said of the method of application of the mixture of a macromolecule latex and a silica sol. Moreover, it is desirable to 
perform dryness at the temperature below the coat formation minimum temperature of the macromolecule latex to be used. 
[0035] Thus, when a picture and alphabetic information are recorded on the record medium with which the hydrated-alurnina 
porous layer and the resin porous layer were formed on the base material with the upper shell ink jet printer of a resin porous 
layer, an ink drop is first absorbed by the resin porous layer, and ink permeates to a hydrated-alumina porous layer through a 
resin porous layer gradually. Since the adsorptivity of a hydrated alumina of the coloring matter in ink is high, a 
hydrated-alurnina porous layer is adsorbed alternatively and the coloring matter in ink discovers the high depth of shade. Thus, a 
picture and alphabetic information are substantially formed in a hydrated-alumina porous layer. 

[0036] Then, if it is made precise by heat-treating a resin porous layer, a resin porous layer will come to act as a protective coat 
of the coloring matter to which the transparent coat was formed and the hydrated-alurnina porous layer was fixed. That what is 
necessary is just to perform heat treatment at the temperature more than the coat formation minimum temperature of a 
macromolecule latex, especially a heating means is not restricted but hot blast, an iron, a heating roller, etc. can be used for it. 
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[0037] Water resistance, weatherability, and the resistance to contamination and abrasion resistance of a recording surface not 
only improve, but glossiness improves by forming a transparent resin film. Especially when glossiness improves and paper is 
used as a base material, improvement in quality of image is found. Moreover, when glossiness becomes high too much 
conversely and texture becomes bad like [ when plastic SUTCHIKKU smooth as a base material is used for example, ], lusterless 
processing can also be performed to a transparent resin film. 

[0038] When the record medium with which the hydrated-alumina porous layer and the resin porous layer were formed on the 
base material is larger than a card After forming a transparent resin film by heat-treatment, you may cut a record medium on each 
card. After forming a picture in a hydrated-alumina porous layer with an ink jet printer, a record medium may be cut in the size 
of each card, and a transparent resin film may be formed for every card by the afterbaking processing. The record medium with 
which the hyarated-alumina porous layer and the resin porous layer were formed on the base material is first cut in the size of 
each card. Then, after forming a picture in the hydrated-alumina porous layer of each card with an ink jet printer, with heat 
treatment, a transparent resin film may be formed and it can choose suitably according to the kind of card, its presswork, etc. 
[0039] As cards to which this invention is applied, magnetic cards, such as certificate cards, such as a card, a personnel 
certificate, and a membership card, a money card, a credit card, an ID card, a telephone card, an orange card, a commuter pass, 
and a bus card, etc. are mentioned suitably. 

[0040] An example of the ink-jet record type cards to which this invention is applied is shown in drawing 1 . First, as shown in 
drawing 1 (A), the hydrated-alumina porous layer 2 is formed on a base material 1, next the resin porous layer 3 is formed on the 
hydrated-alumina porous layer 2, and a record medium is created. Then, a picture is formed in the hydrated-alumina porous layer 
2 through the resin porous layer 3 with an ink jet printer. Next, as shown in drawing 1 (B), it heat-treats, the resin porous layer 3 
is turned precisely, and the transparent resin film 4 is formed. Thus, the cards in which the transparent resin film 5 was formed 
even if it did not use a paint etc. after record, when the record medium with which the resin porous layer 3 was formed 
beforehand was used are obtained. 

[0041] Drawing 2 is a cross section for explaining other examples of the ink-jet record type cards to which this invention is 
applied. This example is the case where this invention is applied to magnetic cards, such as a money card, a credit card, an ID 
card, a telephone card, an orange card, a commuter pass, and a bus card. First, as shown in drawing 2 (A), the hydrated-alumina 
porous layer 2 is formed on the front face of the base material 1 which has a magnetic layer 4 at the rear face, next the resin 
porous layer 3 is formed on the hydrated-alumina porous layer 2, and a record medium is created. Then, a picture is formed in 
the hydrated-alumina porous layer 2 through the resin porous layer 3 with an ink jet printer. Next, as shown in drawing 2 (B), it 
heat-treats, the resin porous layer 3 is turned precisely, and the transparent resin film 4 is formed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



OPERATION 



[Function] It is an ink jet printer by forming a hydrated-alumina porous layer and a resin porous layer in a card side in this 
invention. It has the function which is full color and can record a quality picture and quality alphabetic information, and further, 
by heat-treating a resin porous layer, when it turns precisely and a transparent resin film covers a hydrated-alumina porous layer, 
the abrasion resistance of a card side, contamination-resistant improvement, and improvement in the shelf life of the recorded 
picture or alphabetic information can be aimed at easily simple. 
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EXAMPLE 



[Example] 

32g of 6.2 % of the weight solution of polyvinyl alcohol was mixed with alumina-sol of 18 % of the weight of solid contents 
compounded by hydrolysis and amalgam-decomposition method of example 1 aluminum alkoxide lOOg, and it considered as 
coating liquid. The amount of coating after dryness is this coating liquid on the polyethylene-terephthalate film (a white film, 
175-micrometer **) of A4 size 30 g/m2 Coating was carried out using the bar coating machine so that it might become. It 
heat-treated at 140 degrees C after dryness, and the sheet with which the hydrated-alumina porous layer was formed was 
obtained. Furthermore, on this sheet, it applied so that the SBR latex (Nippon Zeon Co., Ltd., tradename Nipol LX382) of 10 % 
of the weight of solid contents and a bar coating machine might be used and the thickness at the time of dryness might be set to 
1 .5 micrometers, and it dried at 70 degrees C, and the record medium was obtained. 

[0044] The ink jet printer (iris company make) was used for this record medium, after recording beforehand the full color picture 
which read a photograph of his face and alphabetic information into card size, it heat-treated by hot blast (130 degrees C), the 
resin porous layer was formed into precise transparence, it judged in card size after that, and ink-jet record type cards were 
obtained. The ink-jet record type cards of this example have resolution and good coloring nature, and they were excellent in 
water resistance, weatherability, resistance to contamination, and abrasion resistance. 

[0045] The same coating liquid as example 2 example 1 is used, and the amount of coating at the time of dryness is 20 g/m2 on a 
white telephone card. It applied using the bar coating machine so that it might become, and it heat-treated at 140 degrees C after 
dryness. Furthermore, the mixture (the solid-content weight ratio 8:2, 10 % of the weight) of the SBR latex and sill KAZORU 
(KATAROIDO SI made from Catalyst Chemicals Industry -80 P) which were used in the example 1 was applied so that the 
thickness at the time of dryness might be set to 2 micrometers, and it dried at 80 degrees C. 

[0046] After recording a full color picture on this card medium with an ink jet printer (iris company make), it heat-treated by hot 
blast (130 degrees C), and the resin porous layer containing a silica particle was formed into precise transparence, and the test 
card of a telephone card was created. The telephone card of this example has resolution and good coloring nature, and they were 
excellent in water resistance, weatherability, resistance to contamination, and abrasion resistance. 
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